Ambulatory surgery, where the patient is operated on and discharged the same day, accounts for about 60 per cent of all elective surgery in Norway. Postoperative nausea is a known problem after anaesthesia and surgery, and one that can cause discomfort and, at worst, complications for the patient. In an ambulatory surgery setting, postoperative nausea can also lead to a prolonged stay in the postanaesthesia care unit or a need for unplanned hospital admission, which results in increased costs. International studies show that 37-57 per cent of patients report postoperative nausea after arriving home from ambulatory surgery.
Objective:
To investigate what percentage of our ambulatory surgery patients experience postoperative nausea after discharge. We also wanted to investigate whether any patient groups are particularly vulnerable.
Method:
The study is a cross-sectional study. Telephone follow-up the day after surgery was used to collect data using a structured questionnaire with set response options.
Results: A total of 2952 patients were included in the study and the response rate was 99 per cent. A general anaesthetic was administered to all patients in the form of total intravenous anaesthesia. Based on known risk factors, the majority of the sample had an increased risk of developing postoperative nausea. The study showed an incidence of postoperative nausea the day after the operation of 16 per cent, of which 14 per cent were slightly nauseous and only 2 per cent were very nauseous.
Conclusion:
The study shows that the incidence of postoperative nausea after ambulatory surgery can probably be reduced through systematic, multimodal antiemetic prophylactic treatment.
Please note we have corrected the following numbers in table 3:
Whole sample n = 2794 (was n = 3022)
Open gastric surgery n = 154 (was n = 201) Anorectal surgery n = 373 (was n = 390) Major breast cancer surgery n = 533 (was n = 542)
Minor breast cancer surgery n = 471 (was n = 626) Ambulatory surgery, where the patient is operated on and discharged the same day, currently accounts for about 60 per cent of all elective surgery in Norway. By using short acting anaesthetic agents and local anaesthesia, for example, to reduce pain, the patient is soon awake, mobile and ready to go home. This method is effective and saves costs by reducing the need for the hospitalisation of patients (1).
The clinical discharge criteria for a patient being able to go home after ambulatory surgery are that their circulatory and respiratory systems are stable, sufficient pain relief has been administered, they are not experiencing nausea and are mobile, and that they have had something to eat and drink and passed water (2) .
The exact pathophysiology of nausea and vomiting is complex, and many aspects remain unclear (3). The term 'postoperative nausea and vomiting' (PONV) is a generic term that includes nausea and/or vomiting following surgery (4, 5) . In connection with ambulatory surgery, postoperative nausea can lead to prolonged stays in the department, hospitalisation (6) and a delay in the return to normal activity and work (7), which results in increased costs (8) .
Nausea can also reduce patient satisfaction (8, 9) . For ambulatory surgery patients, postoperative nausea may be particularly problematic since they do not have immediate access to specialised health care and intravenous antiemetic treatment after discharge (4) . Nausea can cause problems with eating, drinking and taking medication. Vomiting can, at worst, lead to ruptures of the surgical wound, bleeding, aspiration of gastric contents and dehydration (6) .
Postoperative nausea
«Nausea can cause problems with eating, drinking and taking medication.» Postoperative nausea and vomiting after ambulatory surgery that occurs after discharge is known as postdischarge nausea and vomiting (PDNV), and even patients who did not initially experience nausea can suffer from this (7) . Recent research has shown that patients experiencing postoperative nausea during their stay in the department are three times as likely to develop PDNV (4) and that the incidence of PDNV may be as high as 37-57 per cent after ambulatory surgery (4, 10, 11) . In order to illustrate the extent of the number of patients exposed to PDNV, we refer to the USA, where approximately 35 million ambulatory surgery operations are performed every year (4).
Research has shown that being a woman (4, 5, 12) or a nonsmoker (4, 5, 12) , having a previous history of severe motion sickness or PONV (4, 5, 12) and postoperative use of opioids (4, 5, 12) are all predisposing risk factors to developing PONV.
Based on these factors, Apfel et al. devised the so-called Apfel score (12) , which is an instrument used to measure the risk of PONV. The more risk factors that are present, the higher the risk of PONV. Patients with all four risk factors have an 80 per cent risk of developing PONV without preventive treatment (12) . Use of inhalational anaesthesia or nitrous oxide and long-acting anaesthesia has also been shown to increase the risk of PONV (5).
In order to reduce the risk of PONV, Gan et al. recommend that the dosage of antiemetics is determined on a case-by-case basis according to estimated risk, in addition to providing adequate fluid therapy, minimising the use of postoperative opioids by administering other types of pain relief, as well as using regional anaesthesia or total intravenous anaesthesia (TIVA) instead of inhalational anaesthesia (13) .
There has been discussion on whether special surgical procedures are associated with an increased risk of PONV (5, 13) . The Consensus Guidelines for the Management of Postoperative Nausea and Vomiting (the SAMBA Guidelines) (13) describe an increased risk associated with laparoscopic procedures, gallbladder surgery and gynaecological surgery.
Predisposing risk factors and prevention of postoperative nausea
However, Apfel et al. (5) believe that it is the laparoscopic approach that is the determining factor, and not the type of procedure. Adequate pain relief appears to prevent postoperative nausea (14, 15) , and a correlation has been shown between postoperative pain, opioid use and PDNV (10, 15) .
In 2012, Apfel et al. presented a PDNV risk score (4) to calculate patients' risk of developing PDNV with the following risk factors: PONV whilst in the postanaesthesia care unit (4, 10), female gender (4, 10), age < 50 years (4, 10), history of PONV (4, 10) and opioid administration in the postanaesthesia care unit (4, 10) . Here too, the risk of PDNV increases with the number of risk factors. The Society for Ambulatory Anesthesia (SAMBA) recommends both of the risk-scoring tools devised by Apfel et al. (4, 12) in the SAMBA Guidelines (13) .
The objective of our study was to investigate what percentage of patients experienced PDNV following ambulatory surgery. We also wanted to investigate whether there were any disparities based on gender and type of surgery.
After the department implemented new guidelines for targeted, systematic, nausea prophylaxis internally, we wanted to investigate the incidence, severity and distribution of PDNV after discharge in a large and wide-ranging patient data set. The knowledge gained from the study may be important for further work on preventing and treating postoperative nausea after ambulatory surgery.
The study was a cross-sectional study in which we collected data at the Oslo University Hospital between September 2011 and August 2015. The data were collected during a follow-up telephone call the day after surgery. We used a structured questionnaire (see the appendix), which we obtained from another ambulatory surgery department. The ambulatory surgery department at the Oslo University Hospital, where we conducted the study, introduced the questionnaire in 2011 as a quality improvement measure.
Objective of the study

Method
The questionnaire covers pain, nausea, bleeding, mobilisation, sleep, information and satisfaction. It consists of ten questions with set response options. In addition, it provides data on when the operation was performed, the type of surgery, the form of anaesthesia and the patient's gender. We only used the data relating to nausea in this study. The question about postoperative nausea was as follows: 'Have you felt nauseous since returning home?' The patient assessed their own nausea based on the response options 'No', 'A little' or 'A lot'.
The inclusion criteria for following up a patient by telephone were that they were aged 18 or older and were discharged as planned after surgery or stayed overnight at a regular patient hotel that was not staffed with medical personnel. In addition, the patient had to be able to conduct the telephone conversation in Norwegian, Swedish, Danish or English.
In this study, we chose only to consider patients who had received a general anaesthetic in the form of TIVA, since there were few patients who had received a different type of anaesthetic as the main form of sedation. Patients who met the inclusion criteria were given the questionnaire upon discharge from the ambulatory surgery department. They were informed that we would call them the next day to collect their responses. Where surgery had been performed on a Friday or the day before a public holiday, we called the patient the next working day.
During the telephone follow-up, a nurse marked the patient's response on a hard copy of the questionnaire. An external specialist nurse then entered the data in a statistical program. Responses or data that were missing were coded as 'missing'.
Seven dedicated postanaesthesia care nurses undertook the telephone follow-up. In order to safeguard the comparability of the data, all recorded data relate to the patient's condition on the day after returning home from ambulatory surgery. The procedure required the nurses to follow the same questionnaire and ask the questions in the same way.
Inclusion criteria for telephone follow-up Data collection
Primary nursing care was practised at the department. In order to ensure that the patients felt free to express their opinion, they were called by a different nurse to the one who was responsible for them on the day of surgery.
All patients in the study received propofol-based TIVA, which is known to result in rapid awakening. TIVA also reduces the risk of PONV during the first few hours after surgery, and is less likely to cause nausea than inhalational anaesthesia (16) (17) (18) (19) . Remifentanil was used as an opioid. The patients were ventilated with oxygen and air. Perioperatively, the opioid fentanyl was also administrated intravenously, in addition to local anaesthetic wound infiltration in order to prevent pain.
The patients were subject to perioperative antiemetic prophylaxis according to an internal standardised regime (Table 1) devised by the specialist responsible for ambulatory surgery in line with relevant knowledge and experience. The nausea prophylaxis consisted of three different drug combinations based on expected risk of nausea according to the type of surgical procedure. Some patient groups were also given a prescription for an oral opioid (codeine, tramadol), while others received tablets to take with them. If needed, patients were also given a potent opioid (oxycodone) to take home after surgery, which was to be taken for 1-3 days.
Premedication in the form of a combination of paracetamol and a non-steroidal anti-inflammatory drug (NSAID) or a COX-2 inhibitor was given as pain prophylaxis where there were no contraindications.
Postoperative pain was further treated with fentanyl intravenously, paracetamol and NSAID or COX-2 inhibitors as well as oral opioids if needed. The patients were given a prescription for paracetamol and NSAID or COX-2 inhibitors upon discharge.
Anaesthesia, nausea prophylaxis and preventive pain relief «The patients were subject to perioperative antiemetic prophylaxis according to an internal standardised regime.» A nurse informed the patients that answering the questionnaire was voluntary, that the responses were anonymous and that the objective of the survey was internal quality improvement. By answering the questionnaire, the patient was regarded as consenting to participation in the survey. In order to comply with the duty of confidentiality, the patient was contacted on their own mobile phone.
The Data Protection Officer at Oslo University Hospital defined the survey as a quality improvement initiative and, since all data were anonymous, did not consider it to be subject to the obligation to give notification. The head of the ambulatory surgery department granted permission to publish the data. The study did not entail any kind of additional interventions.
We divided the patient categories into subgroups by type of surgery, magnitude of the operation and expected risk of PONV ( Table 2 ). The breakdown was carried out in consultation with the specialist responsible for ambulatory surgery at the hospital. In the bivariate analysis, we chose to dichotomise the response options 'No', 'A little' and 'A lot' to 'Not nauseous' and 'Nauseous' (slightly and very) as we considered the occurrence or absence of nausea to be most clinically relevant to this study.
Ethical considerations
Statistical analysis
We performed statistical analyses using IBM SPSS Statistics, version 22.0 (SPSS Inc., Chicago, IL, USA). We performed frequency analyses to describe the sample, and bivariate analyses with chi-square tests to describe the incidence of PDNV within the various explanatory variables. In the analysis of the results shown in Table 3 , we used McNemar's test to indicate significance. The significance level was set at p < 0.05.
Results
Out of the 3204 patients who were followed up in a phone call, 2952 were included in the study. The response rate was 99 per cent, and the data set contained < 5.5 per cent missing data. Women accounted for 79 per cent of the patients included, 40 per cent underwent gastric surgery, 24 per cent had a gynaecological procedure and 36 per cent had breast cancer surgery (diagnostic and therapeutic).
Laparoscopic abdominal procedures accounted for a total of 46 per cent of all surgical procedures. The surgical method, type of operation and gender distribution are shown in Table  2 . The anaesthesia may have been converted to inhalational anaesthesia in a few cases without this being recorded since inhalational anaesthesia was not a response option in the questionnaire.
In total, 16 per cent of the ambulatory surgery patients experienced PDNV after returning home. Of these, 14 per cent reported that they were slightly nauseous after returning home, and 2 per cent were very nauseous. In terms of the gender breakdown, 17 per cent of the women and 12 per cent of the men reported experiencing PDNV (p < 0.05).
Patients undergoing a gynaecological laparoscopy were most prone to PDNV (20-27 per cent) (p < 0.01), followed by upper laparoscopic gastric surgery (19 per cent) (p < 0.01) and anorectal surgery (19 per cent) (p < 0.01). The lowest incidence of PDNV was reported by those who had undergone major breast cancer surgery (10 per cent) (p < 0.01) ( Table 3) .
Nausea after returning home and surgical procedures
«In total, 16 per cent of the ambulatory surgery patients experienced PDNV after returning home.» Comparing the incidence of PDNV across studies is a challenge due to differences in patient samples, methods of anaesthesia, operation techniques, types of operation and in when the PDNV was measured. Comparisons have also become more complicated due to the major advancements in the fields of anaesthesia and surgery over the past decade. This study showed a total incidence of PDNV of 16 per cent the day after surgery. The sample had an increased risk of PDNV given that it was made up of almost 80 per cent women and nearly half of the operations consisted of laparoscopic abdominal procedures, which are associated with a greater risk of postoperative nausea.
Apfel et al. (4) reported a 37 per cent incidence of PDNV in the first 48 hours after surgery in a multi-centre study of 2170 ambulatory surgery patients. The patients underwent various surgical procedures. The majority received prophylactic antiemetics, and women accounted for a lower percentage than in our study.
Discussion
In the study by Apfel et al. (4) , inhalational anaesthetics were administered to all of the patients, which may have contributed to the higher incidence of PDNV. In our study, all patients received TIVA.
Kappen et al. (11) examined 11 613 patients, all of whom received adequate nausea prophylaxis. The gender distribution was 50/50, and about half of the patients received inhalational anaesthesia. According to Kappen et al. (11) , the sample was not a distinctly high-risk population, and consisted only of elective patients, some of whom underwent ambulatory surgery. Nevertheless, 41-43 per cent of the patients experienced nausea within the first 24 hours after surgery, which was considered to be an unexpectedly high incidence of PDNV.
The relatively low incidence of PDNV in our study may be the result of all patients receiving multimodal antiemetic prophylactic treatment with both propofol-based TIVA and antiemetics according to a standardised regime, with medications that are recommended in the SAMBA Guidelines (13) . Individual risk scoring was not practised in the department, so some patients probably received more antiemetics than they should have based on the number of risk factors, while some high-risk patients probably did not receive enough.
As expected, the women in our study reported a higher incidence of PDNV than the men, which concurs with earlier research (4, 5, 10, 12) . In terms of procedures on the women, the gynaecological patients reported the highest incidence of PDNV (20-27 per cent) according to the data, while the breast cancer patients had the lowest incidence of PDNV (10-14 per cent). Chen et al. (20) report a 14 per cent incidence of PDNV after breast surgery performed using TIVA, which is in line with our findings.
A contributing factor to the high incidence of PDNV among the gynaecological patients in our study may be the surgical method (5, 13). Paech et al. (21) presented a similar result. They reported a 25 per cent incidence of nausea following a gynaecological laparoscopy using TIVA combined with analgetic and antiemetic prophylaxis.
Gynaecological patients had highest incidence of PDNV
Use of a multimodal antiemetic prophylaxis was also demonstrated by Scruderi et al. (22) . Using a multimodal antiemetic approach similar to ours, 12 per cent of the patients reported PDNV after a gynaecological laparoscopy. In the same study, 32 per cent of the patients who received inhalational anaesthesia without antiemetics experienced PDNV. The patients who received multimodal treatment could also be discharged sooner than the other patients in the study (22) .
The patients who underwent upper laparoscopic gastric surgery reported the second highest incidence of nausea in our study, with 19 per cent experiencing PDNV. The majority were women, and cholecystectomies accounted for 98 per cent of the procedures, which is a predictor of an increased risk of postoperative nausea.
In another study (23) where a multimodal approach including TIVA was used and most of the patients were women, the incidence of PDNV after a laparoscopic cholecystectomy was 20 per cent, which is in accordance with our findings.
The two gastric surgery patient groups undergoing a lower laparoscopy and open surgery showed a lower incidence of nausea than the other gastric surgery patients in the study. Despite a laparoscopic operating method being used, the patients who underwent a lower laparoscopy reported a lower incidence of nausea than those who had undergone minor breast operations.
One explanation may be that 99 per cent of the lower laparoscopic procedures consisted of surgery for inguinal hernia, where the latest technique entails operating outside the peritoneum using the so-called total extraperitoneal (TEP) approach. TEP has been shown to be a gentler surgical technique (24) that may reduce the risk of nausea in comparison with the other laparoscopic procedures in the study in which surgery takes place within the peritoneum. In the group with open gastric surgery, minor operations were generally performed.
Less nausea following lower laparoscopic gastric surgery
High incidence of PDNV after anorectal surgery
The high incidence of PDNV after anorectal surgery was unexpected, as these operations are considered to be relatively simple and uncomplicated. In addition, the majority of the patients were men. We had expected to see a higher incidence of PDNV among the breast cancer patients -who were women that had undergone relatively major operationsthan among those who had had anorectal surgery.
Although the anorectal group received dexamethasone as an antiemetic prophylactic, which has proven to be effective (25) , the incidence of PDNV was the same as for the group who underwent upper laparoscopic gastric surgery. It is difficult to know the reason for the high incidence of PDNV, but postoperative pain is a known problem after anorectal surgery (26) , which can cause nausea (15) . Many of the patients also received a prescription for an oral opioid, which may also have contributed to nausea.
By comparison, Coloma et al. (25) found a PDNV incidence of 8 per cent after anorectal surgery, where dexamethasone was given as an antiemetic prophylactic and the surgery was performed under local anaesthesia and sedation. In our study, all patients received a general anaesthetic in the form of TIVA. This may indicate more extensive surgery in our patients and a need to increase nausea prophylaxis for this patient group.
The incidence of PDNV seems to remain relatively stable despite new knowledge. One of the reasons may be that advancements in the fields of surgery and anaesthesia have made it possible to carry out more extensive and more complicated ambulatory surgery operations. This in turn may affect both the incidence of pain and the need for postoperative opioids (27) .
Thagaard et al. (14) point out that non-opioid pain relief is important in preventing postoperative nausea. Using ketorolac perioperatively, they showed a reduction in postoperative pain, a reduced need for opioids and a lower incidence of postoperative nausea.
«The high incidence of PDNV after anorectal surgery was unexpected.»
PDNV and postoperative pain
Odom-Forren et al. (10) examined the incidence of PDNV during the first week after surgery in 248 ambulatory surgery patients. They found a total PDNV incidence of 57 per cent, which was considerably higher than expected. Six per cent of the patients were still experiencing PDNV seven days after the operation (10). Odom-Forren et al. found a correlation between PDNV and postoperative pain, with patients with a high pain score reporting a higher incidence of PDNV (10, 15) , and the likely cause being a higher opioid consumption (10) .
The study's strength is the large sample within three patient groups and the high response rate. In addition, all patients had been subject to the same type of anaesthesia as well as pain and nausea prophylaxis under a standardised regime.
A limitation of the study is that the questionnaire we used contained little background information on the patients. In future studies it will be important to include more information about the patients, such as age and known risk factors for developing PONV or PDNV. The data for postoperative pain were incomplete, which prevented us from investigating the link between nausea and pain, and therefore reduced the basis of interpretation. Furthermore, the incidence of vomiting should be recorded in connection with information about PONV or PDNV, as the terms include both nausea and vomiting.
In this study, the majority of the sample had an increased risk of developing PDNV. Nevertheless, a relatively low percentage experienced PDNV compared to other recent studies. These findings may imply that a systematic, multimodal approach to antiemetic prophylaxis can contribute to a low incidence of postoperative nausea after ambulatory surgery.
The women in the study reported a higher incidence of nausea than the men. A breakdown by type of procedure showed that patients undergoing laparoscopic surgery experienced the most nausea, particularly after a gynaecological laparoscopy, while those who had undergone major breast cancer surgery were least nauseous. Anorectal surgery patients reported an unexpectedly high incidence of nausea, which is something that should be followed up further.
Strengths and limitations of the study
Conclusion
In order to prevent and reduce the incidence of both PONV and PDNV, the incidence should be documented according to risk factors and prophylaxis throughout the entire course of the patient's clinical pathway.
